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EVALUATING CYCLE KIDS: A BICYCLING AND NUTRITION HEALTH 
PROMOTION CURRICULUM DELIVERED AS A COMPONENT OF SCHOOL 
BASED PHYSICAL EDUCATION. 
STEPHANIE A. MONTENEGRO 
 
ABSTRACT 
Childhood is a critical time point in determining adult health. Healthy habits that 
are formed during childhood can not only prevent medical conditions and illnesses in 
adulthood, but also allow a child to learn, grow, and become a healthy adult. The 
importance of healthy childhood habits has been discussed in U.S. Health Department of 
Health and Human Services’ Healthy People 2020 initiative and numerous scientific 
studies regarding the importance of promoting child health and physical activity at an 
early age to ensure that these habits continue into adulthood. 
The purpose of this retrospective, qualitative study is to analyze the effectiveness 
of CYCLE Kids, a school-based bicycling and nutrition curriculum, in promoting 
physical activity and healthy behaviors in children. The CYCLE Kids program is 
implemented as eight physical education classes for students in the fourth and fifth grade.  
It was evaluated using self-reported pre- and post- curriculum assessments to determine if 
students showed measurable behavioral changes or knowledge gains. The assessments 
also contained open-ended questions to further understand the students’ point of view on 
what they were learning and what they enjoyed most.  For the evaluation, the assessment 
questions were divided into bicycle skills and safety, bicycling frequency and physical 
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activity, and nutrition and physical fitness. The study sample included 1,575 children 
ages 8-12 years (mean 10.2 years) from public schools in Cambridge and Somerville, 
Massachusetts. The demographics of the students were 30% Caucasian, 16% Latino, 19% 
African American, 10% Asian, and 2% American Indian or Alaskan Native. Teachers 
and police officers involved in the implementation of the CYCLE Kids program were 
also surveyed to ascertain perceptions of the strengths and weaknesses of the curriculum, 
and to discern the perceived benefits of participating in the program. A total of 15 
teachers responded to the survey (60%) from partner schools in eight states across the 
United States where the CYCLE Kids curriculum is being taught. 
Results from the student assessments indicate that students showed the most 
knowledge gain in bicycle and safety skills, with a 39% increase in the proportion of 
students who reported knowing how to use hand signals when riding a bicycle by 
program completion. This trend remained prominent in students’ post-assessment open-
ended responses where bicycle skills and safety made up more than three-quarters (78%) 
of the responses to the two most important things learned in the program.  Bicycling 
frequency and physical activity showed moderate increases; an increase by 4% (from 
76% at baseline to 80% after the unit) in the proportion of students who own a bicycle at 
home, an increase by 7% (from 39% to 46%) in the proportion of student who rode their 
bikes weekly, and an increase by 10% increase (from 68% to 78%) in the proportion of 
students who were exercising and playing sports more often. In the nutrition and physical 
fitness category, children showed only minor improvement with the greatest gains in this 
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category for knowing how to take their heart rate and wanting to learn more about 
healthy eating.  
Teachers perceived that the CYCLE Kids program increased a student’s self-
confidence, helped students overcome fears, and got students excited about riding a 
bicycle. Additionally, all but one teacher who participated in the survey reported 
perceived behavioral changes in their students. Teachers also noted several 
implementation obstacles to the curriculum delivery including not having enough 
classroom time to fully teach the lessons, the difficulty of doing textbook lessons in the 
gymnasium, and the logistics of moving the bicycles from storage to riding areas.  
Overall, the student and teacher feedback indicated that the CYCLE Kids program 
increases bicycle knowledge and safety skills in addition to increasing self-confidence of 
participants. Teaching children to safely and properly ride a bike develops a life skill that 
they can carry far into the future. However, it is unclear if participation in the CYCLE 
Kids program prompts students to be more physically active. A long-term study 
analyzing students’ behaviors and physical activity levels several years after program 
participating in the program is warranted. Ongoing work will revise several of the 
CYCLE Kids curriculum components and address implementation logistics uncovered by 
this evaluation.  
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INTRODUCTION 
There is increasing recognition in policy, research, and clinical practice that early 
and middle childhood provide the physical, cognitive, and social-emotional foundation 
for lifelong health, learning and well being.1 The behavioral patterns established during 
childhood influence a child’s risk for developing chronic diseases in adulthood; research 
on a number of adult health and mental health conditions points to predisease pathways 
that begin in childhood.2 Healthy People 2020 has set goals around health promotion and 
obesity risk reduction for the population, including increasing the proportion of 
elementary schools that have cumulative instruction in health education that meets the US 
National Health Education Standards. These goals support the formation of healthy 
behavior patterns in early childhood. The key is to recognize the important role this 
period in life plays in adult health and focus on preventing the conditions and illnesses 
that limit children’s ability to learn, grow, and become healthy adults.  
This introduction will provide a description of the current levels of childhood 
physical activity in the United States, the consequences of physical inactivity during 
childhood, and the importance of a healthy diet in promoting health and preventing 
chronic disease. It will then discuss the role of schools in educating students on healthy 
habits and increasing physical activity among children.  
 
BACKGROUND 
Physical Activity in Childhood 
Physical activity in childhood has been proven to directly affect adult health, and 
physical activity behaviors in childhood influence those in adulthood. For instance, 
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engaging in regular physical activity in childhood is correlated to maintaining a healthy 
skeleton in adulthood. A recent study showed that 60% of the risk for developing 
osteoporosis is based on the amount of bone mass an individual has when they enter 
adulthood.9 The impact load of physical activity building bone mass and enhancing bone 
structure is most evident during childhood when pre-pubertal growth favors more bone 
gains.9 This suggests that even if children reduce their physical activity levels as they age, 
benefits that were realized as a result of childhood activity will persist.  
In addition to having health benefits, physical activity has also been linked to 
improved academic performance. According to the Center for Disease Control, scientific 
reviews show that school health programs can have positive effects on academic 
performance, as well as health-risk and health outcomes.7 The National Association of 
State Boards of Education reported on the importance of ensuring that students and staff 
are healthy in order for schools to effectively educate students.8 A child’s ability to 
succeed is therefore directly related to his or her overall health, including their 
nutritional, physical activity, and emotional status. It is a public health goal that children 
strive to meet the recommended 60 minutes of daily physical activity.10 
Participating in physical activity is associated with multiple health benefits, 
however many children do not meet the national recommendations. 4 The U.S. 
Department of Health and Human Services recommends that young people aged 6-17 
years old participate in at least 60 minute of physical activity daily.3 According to the 
Centers for Disease Control and Prevention, less than 3 in 10 high school students get at 
least 60 minutes of physical activity every day.4 This low level of activity is a concern 
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since physical inactivity is an important contributor to noncommunicable diseases and 
early death. The World Health Organization estimates that approximately 3.2 million 
deaths each year are attributable to insufficient physical activity.5 In developed countries, 
sedentary activity is usually in the form of watching television, surfing the Internet, and 
playing video games. According to national surveys in the United States, children 
between 8 and 18 spend an average of 7.5 hours daily viewing media, and those under 
age six spent about two hours per day.6 Childhood physical inactivity can not only be 
detrimental to a child’s academic success, but it is a contributor to the development of 
childhood obesity and numerous chronic diseases such as type 2 diabetes, fatty liver 
disease, and even adult obesity. Recently, childhood physical inactivity was shown to 
also be a precursor to osteoporosis, a disease that occurs in later adulthood. 9  
Nutrition 
The 2010 Dietary Guidelines for Americans recommends that children be 
encouraged to eat a variety of fresh, canned, or frozen fruits and vegetables as opposed to 
drinking fruit juices, which can be high in sugar.12 Children should be encouraged to 
choose whole grains foods, such as oatmeal, quinoa, brown rice, or whole-wheat bread 
more often than refined grains.12 Dairy is recommended, with an emphasis on low-fat 
milk, yogurt, cheese, or fortified soy beverages for children over the age of 2.12  
 The 2010 Dietary Guidelines for Americans recommends limiting the number of 
calories that come from solid fats and added sugar. 11 Consumption of problematic 
nutrients like sodium, sugar, and trans fats or saturated fats should be kept to a minimum. 
Furthermore, the guidelines cite strong evidence showing that children and adolescents 
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who consume more sugar-sweetened beverages have higher body weight compared to 
those who drink less.11  
Research indicates that more than 90% of children 2-5 years of age in a nationally 
representative U.S. sample consumed fruit on a given day.13 However, there is a steady 
decline as children move through childhood to reach adolescence with only two-thirds 
(66%) of those 12-19 years of age consuming fruit on a given day (Figure 1).  There are 
similar trends that exist in vegetable consumption by age.13 Interestingly, the decrease in 
fruit and vegetable intake starts to occur when children are between 6-11 years of age, 
which corresponds to the time when they typically begin going to school for the majority 
of the day.   
 
Figure 1.  Percentage of children 2-19 years old who consumed fruit on a given day 
in the United States 2009-2010. (Figure taken from National Center for Health Statistics.)13 
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Childhood Obesity 
When children are not consuming a nutritious diet or participating in regular 
exercise, they are at risk for becoming overweight or obese.  Obesity is one of the leading 
causes of preventable death in the United States, and is a public health concern of 
epidemic proportions. Body mass index is a measure of weight in kilograms relative to 
height in meters squared, and is used to determine whether an individual is of healthy 
weight.14 Children and adolescents are still growing; therefore their body mass index is 
plotted on growth charts for sex and age, A child or adolescent with a body mass index 
equal to or greater than the 95th percentile is considered obese.14 Similarly, a child or 
adolescent with a body mass index between the 85th and 95th percentile is considered 
overweight.14 The body mass index percentile designates where the child’s weight to 
height ratio falls in relation to other children of the same sex and age.  
According to the Centers for Disease Control and Prevention, in 2011-2012, 8.4% 
of 2-5 year-olds were obese compared with 17.7% of 6-11-year-olds and 20.5% of 12-19 
year-olds.15 The rate of obesity doubles from ages 2-5 to ages 6-11, consistent with when 
children are beginning to consume fewer fruits and vegetables and replace them with 
other less nutritious foods in the diet. By 2020, the goal is to reduce childhood obesity to 
15.7% for children aged 6-11 years old, a 2% reduction from 2012. 
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Figure 2. Obesity among 6-11 year old children (Figure taken from Healthy People 2020)1 
 
There are several contributors to the risk of obesity among children 6-11 years of 
age.  Not only do children in this age group consume lower quality diets, but between 8 
and 18 years of age age spend almost four times as many hours in sedentary activity as 
those under the age of 6.6 Most at risk for overweight and obesity are children from low 
socioeconomic families and ethnic minorities. The World Health Organization estimates 
that 70 million young children will be overweight or obese by 2025 if current trends 
continue.16 The Center for Disease Control estimates that annual medical costs for adults 
who are obese are $1,429 higher than those of normal weight, with the annual medical 
cost of obesity in the US exceeding $147 billion in 2008, making this both an economic 
and societal problem.17   
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Chronic Diseases  
Childhood obesity is a risk factor for developing cardiovascular disease, 
metabolic disease, central nervous system disease, and adult obesity (Figure 3).  By 
reducing the risk for obesity, there is a parallel decrease in the risk for developing 
obesity-related comorbid diseases, such as hypertension or type 2 diabetes.18 
 
Figure 3. The effect of childhood obesity on developing other diseases.  (Figure taken 
from Barton M. Childhood obesity: a life-long health risk, 2012)19 
A 40-year follow-up study of overweight children showed that increased health 
risks are apparent even when individuals are overweight, and not yet obese.20 Early 
intervention can improve the prognosis for overweight and obese children. Table 1 
displays the psychosocial problems that overweight and obese children face, 
demonstrating that obesity is much more than a medical problem, but one that can affect 
a child’s self-esteem and self-confidence which in turn can affect academic achievement.  
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Table 1. Medical and psychosocial problems of childhood obesity 
Medical 
Problems 
Metabolic syndrome, type 2 diabetes, insulin resistance, subclinical 
inflammation, polycystic ovarian syndrome, adulthood obesity, non-
alcoholic fatty liver disease, hypertension, high cholesterol, gallstones, 
dyslipidemia, obstructive sleep apnea syndrome, early puberty or 
menarche, eating disorders, skin infections, pseudotumorcerebri, 
orthopedic disorders, asthma and other respiratory diseases.  
Psychosocial 
Problems 
Discrimination, social stigmatization, subject to bullying, poor body 
image, low self-esteem, low self-confidence, stress, depression, anxiety, 
emotional fallout, poor learning.  
(Table taken from Kar SS, Dube R, Childhood obesity-an insight into preventive strategies 2014)6 
 
School-Based Interventions 
Overweight and obese children are likely to remain overweight as adults; 
therefore unique, engaging programs are needed to address the growing obesity epidemic. 
Most children spend a large portion of their time in school. In fall 2014, 35.1 million 
students attended school in prekindergarten through eighth grade in the United States.21 In 
many cases, life-long habits and behaviors are formed during the elementary and middle 
school years.22 Elementary schools provide a unique opportunity to address obesity risks 
for children in the vulnerable 6-11 year old age group described above. Moreover, there 
is evidence to support increasing physical activity in pre-pubertal (age 6-11) children to 
prevent adult diseases such as osteoporosis.9 Schools can play an important role in child 
health promotion when they provide nutrition education and physical education to 
students. The National Health Education Standards aim to develop health-enhancing 
behaviors among students in all grade levels by providing eight standards that serve as 
guidelines for the design of health education curriculum plans (Table 2). Nutrition 
education and physical education have decreased over the years and few students are 
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receiving sufficient physical activity in school. Nutrition education is highly variable, not 
mandated or standardized, and often goes unaddressed in schools. Yet, research shows 
that school-based intervention strategies that are multi-component, addressing nutrition, 
physical education, and opportunities for before school and or after school physical 
activity can achieve measurable reductions in obesity-related risk factors. 
Table 2. US National Health Education Standards and Performance Indicators 
Standard 1 Students will comprehend concepts related to health promotion and 
disease prevention to enhance health. 
Standard 2 Students will analyze the influence of family, peers, culture, media, 
technology, and other factors on health behaviors.  
Standard 3 Students will demonstrate the ability to access valid information, products, 
and services to enhance health.  
Standard 4 Students will demonstrate the ability to use interpersonal communication 
skills to enhance health and avoid or reduce health risks. 
Standard 5 Students will demonstrate the ability to use decision-making skills to 
enhance health. 
Standard 6 Students will demonstrate the ability to use goal setting to enhance health.  
Standard 7 Students will demonstrate the ability to practice health-enhancing 
behaviors and avoid or reduce health risks. 
Standard 8 Students will demonstrate the ability to advocate for personal, family, and 
community health.  
(Table taken from http://www.cdc.gov/healthyyouth/sher/standards/)23 
 
The CYCLE Kids Program 
The CYCLE Kids program is a school-based health promotion curriculum that 
provides students with a physical activity skill that can become a lifelong habit, 
bicycling. In addition, the curriculum provides nutrition education to teach and empower 
healthy food choices. Julianne Idlet, an avid cyclist who recognized that childhood 
obesity was an escalating problem, founded the CYCLE Kids program in 2004 to share 
her passion for cycling.  Since its inception, CYCLE Kids has evolved to encompass a 
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holistic model of health addressing nutrition, physical activity, intellectual stimulation, 
and emotional well-being. The CYCLE Kids curriculum is being taught in eight states 
across the United States. This thesis is a compilation of findings from a program 
evaluation of data collected over four years. 
The CYCLE Kids curriculum is typically taught as eight lessons, over four weeks 
as a physical education unit on bicycling.  The program is designed for students in fourth 
and fifth grade, although a few schools have implemented the curriculum as young as 
third and as old as sixth grade. The CYCLE Kids nutrition curriculum was developed in 
collaboration with Dr. Paula Quatromoni, Associate Professor of Nutrition at Boston 
University’s Sargent College for Health and Rehabilitation Sciences, and was evaluated 
through research funded by the American Heart Association.  The curriculum was first 
introduced in the afterschool setting, and is now taught in eight states across the U.S. The 
school districts that implement the CYCLE Kids program continue to sustain it, and the 
program has grown, since 2005 to become a mandatory component of the physical 
education curriculum for all elementary schools in Cambridge and Somerville 
Massachusetts. 
 
	  
SPECIFIC AIMS AND OBJECTIVES 	  
The objectives of this study were twofold: (1) to evaluate the measurable impact of 
the CYCLE Kids program on student outcomes of short-term knowledge gains, attitudes, 
and personal behaviors regarding bicycling, physical activity, nutrition, and food choices, 
and (2) to assess the feasibility, acceptability, and enthusiasm for the curriculum using 
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qualitative methods. Students in Cambridge and Somerville, Massachusetts who 
participated in the CYCLE Kids program between the years of 2010-2014 constituted the 
study population. Qualitative feedback was solicited from teachers in all eight states 
where the program is taught across the U.S. We hypothesized that students would gain 
knowledge and skills and would increase healthy habits related to food choice and 
physical activity as a consequence of participation in the CYCLE Kids program. Further, 
we set out to evaluate implementation logistics, to define obstacles in the school 
environment that challenge implementation, and to characterize perceived benefits of the 
curriculum. 
We hypothesized that this study would demonstrate a positive outcome between 
students’ participation in the CYCLE Kids program and an increase in physical activity 
and healthy habits.  Our goal was to shed light on the role of school based physical 
education interventions in overall student health and wellness. We also aimed to gain a 
better understanding of the strengths and weaknesses of the current curriculum, and any 
obstacles that teachers and school administrators may be facing when implementing the 
CYCLE Kids program.  
 
METHODS 	  
This retrospective, qualitative study explored the effect of participating in the 
CYCLE Kids program on elementary school students in Cambridge and Somerville, 
Massachusetts. The overall objective of the CYCLE Kids program was to provide 
students with a physical activity skill that can become a lifelong habit, as well as nutrition 
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education to teach and foster sustainable healthy habits. The CYCLE Kids program 
aimed to meet these objectives by providing communities with the knowledge and 
materials needed to deliver the hands-on education to children and, through the CYCLE 
Kids textbook, disseminate information home to their families. The materials included: 
50 student textbooks, 10 mountain bikes, 25 bicycle helmets, an hour long teacher 
training administered via a video conference call, a program license and program support.  
Children in a CYCLE Kids program have their own copy of the CYCLE Kids Student 
and Parent Textbook. This textbook includes activities to help a child and their family 
learn basic facts about the importance of physical activity in their daily lives and healthy 
eating habits.  
 
Study Sample 
The study sample was comprised of all students in third through sixth grade who 
were participated in the CYCLE Kids program in Cambridge and Somerville, 
Massachusetts between the years of 2010-2014. All eligible students who participated 
were included; no one was excluded. 
 
Data Collection Methods 
Pre- and post- assessments were designed to reflect the learning objectives of the 
CYCLE Kids program. The assessments were administered anonymously, and were 
designed to address students’ knowledge, attitudes, and personal behaviors regarding 
bicycling, physical activity, nutrition, and food choices.  The assessments also included 
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open-ended questions that gave students an opportunity to provide their reactions to the 
program and a more detailed description of their experiences. All assessments were 
designed by Dr. Paula Quatromoni of Boston University, the Director of Research for 
CYCLE Kids, in partnership with Julianne Idlet, the Chief Executive Officer of CYCLE 
Kids. The assessments were pilot tested prior to 2010, were revised, and have been 
updated over time. Identical assessments were used in this study, from 2010-2014. The 
assessments were sent annually to schools once they placed their textbook orders for the 
following year.  Each academic year in physical education classes, teachers administered 
both the pre- and post-assessments and then mailed them to the CYCLE Kids office 
where project staff coded the student responses.  The responses were tallied annually, 
from 2010-2014 excluding the 2012-2013 academic year because of a different 
programmatic focus that affected data collection in that year. Data for this study 
therefore, includes three academic years: 2010-2011, 2011-2012, and 2013-2014.  
 
Teacher Survey 
Physical education teachers and police officers involved in the implementation of 
the CYCLE Kids program in all eight states were emailed a link to an anonymous online 
survey consisting of 29 questions administered via Survey Monkey.  There was no 
compensation or incentive for the teachers to complete the survey.  The link was sent out 
to 25 organizations, including schools, the YMCA, and the Better Boys Foundation in 
eight states including: Massachusetts, New York, Texas, California, Georgia, North 
Carolina, Illinois, and Washington. The survey was designed to better understand the 
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strengths and weaknesses of the current curriculum, any obstacles teachers may have 
faced, and teachers perceptions of how their students were benefiting from the CYCLE 
Kids program. In Cambridge, MA we had to engage in a lengthy process to get approval 
from the school board prior to sending out the teacher survey, therefore no survey results 
from teachers in Cambridge were obtained or included in this study. 
 
Data Management and Analysis Plan 
Pre- and post- curriculum student assessments were analyzed within each school 
year of administration to assess short-term changes in student responses over the eight 
lesson (4-week) intervention period. Project staff coded student answers to the pre- and 
post- assessments, and an Excel spreadsheet was developed per school per year with 
individual student responses recorded. Survey data from all students taught in three 
academic years were compiled for this analysis. 
Questions from the student assessments were summarized into the following 
content areas: into 1) bicycle and safety skills, 2) bike frequency and physical activity, 
and 3) nutrition and physical fitness. The open-ended questions in the student 
assessments were analyzed qualitatively, and key words or phrases were used to 
categorize and tally responses. Given that all student assessments were administered 
anonymously, we were unable to match a pre-assessment to a post-assessment; nor were 
we able to limit the analysis to students who provided surveys at both time points. 
Furthermore, there was no formal hypothesis testing since there was no control or 
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comparison group. As such, only descriptive statistics are presented and changes from 
pre- to post-assessment were not tested for statistical significance. 
 
RESULTS 
Demographics 
 
A total of 1,575 students were included in the study from 18 public elementary 
schools located in Massachusetts (11 in Cambridge and 7 in Somerville) over three 
academic years (between 2010-2014).  Post-assessments were obtained from 92% (1,451) 
of participants. The ages of the participants ranged from 8-12-years old. The mean age of 
students, collected from the post-assessments, was 10.2. More than half, 53% (772) of the 
students were male and 45% (653) were female, with 2% (26) not stating their gender. Of 
the participants who provided their race (n=1,387), 30% were Caucasian, 19% were 
African American, 16% were Latino, 10% Asian, and 2% American Indian or Alaskan 
Native. More detailed demographic information on study participants is shown in Table 
3. 
Table 3. Demographics of CYCLE Kids participants (n=1,451) 
Gender Grade Level Age Ethnicity 
Male 53% 
(772) 
Grade 3 5% 
(71) 
8 3% 
(42) 
African 
American/Black 
19% 
(269) 
Female 45% 
(653) 
Grade 4  42% 
(618) 
9 16% 
(226) 
Asian or Asian 
American 
10% 
(147) 
NR 2% 
(26) 
Grade 5  8% 
(694) 
10 43% 
(630) 
Latino/Hispanic 16% 
(232) 
  Grade 6 2% 
(29) 
11 30% 
(434) 
Caucasian/White 30% 
(431) 
  NR 3% 
(39) 
12 5% 
(72) 
Pacific Islander 0% 
(5) 
    NR 3% American Indian 2% 
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(47) or Alaskan Native (25) 
      Other/Multi-Race 19% 
278 
      NR 4% 
(64) 
NR = No response 
 
Bicycle and Safety Skills 
The pre- and post-assessment questions related to bicycle skills and road safety 
are summarized in Table 4.  The largest gain was observed for hand signals, which 
almost doubled from 43% of students knowing proper hand signals prior to starting the 
CYCLE Kids program to 83% at program completion.  Another notable result was the 
proportion of students who reported knowing how to adjust the height of their bicycle 
seat, which increased from 65% to 86%.  Notably, almost all students (97%) reported 
knowing how to fit their helmet correctly by the end of the program.  There was an 
increase in the proportion of students who indicated feeling more safe (+10%) and 
confidant (+8%) when riding.  Although there was a 9% increase in the proportion of 
students who indicated always wearing a helmet when riding a bicycle, the proportion of 
students remained low with fewer than half (47%) of the students reporting that they 
always wore a helmet. Overall there was an average of a 12% increase in the proportion 
of students who answered favorably to questions in the bicycle and safety skills category.  
 
Table 4. Bicycle and safety skills, 2010-2014 averages 
 Pre-
Assessment 
Average 
(n=1575) 
Post-
Assessment 
Average 
(n=1451) 
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Do you know how to ride a bicycle? (Yes) 85% 
(1335) 
94% 
(1357) +9% 
When riding a bicycle, do you wear a helmet 
(Always) 
38% 
(594) 
47% 
(682) +9% 
When riding a bicycle, do you wear a helmet? 
(Always, sometimes) 
74% 
(1157) 
84% 
(1223) +10% 
Do you know how to wear a helmet correctly? 
(Yes) 
90% 
(1420) 
97% 
(1405) +7% 
Do you know how to choose the right height for 
your bicycle seat? (Yes, I do) 
65% 
(1030) 
86% 
(1245) +19% 
Do you know how to use hand signals when 
riding a bicycle? (Yes) 
43% 
(685) 
82%  
(1190) +39% 
Do you feel sake riding a bicycle? (Yes, I do) 70% 
(1110) 
80% 
(1157) +10% 
Do you think there are things you could learn 
about riding a bicycle? (Yes, I do) 
40% 
(632) 
38% 
(553) -2% 
Do you feel confident in yourself when you ride 
a bicycle? (Yes, I do) 
73% 
(1151) 
81% 
(1171) +8% 
 
 
Figure 4. Bicycle and safety skills, 2010-2014 averages 
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Bicycling Frequency and Physical Activity 
Table 5 shows the pre- and post-assessment results for students’ current and 
desired biking frequency and physical activity levels. Most notably, there was a 10% 
increase in the proportion of students who reported exercising and playing sports every 
day or every week by the end of the program, and a 3% increase in the proportion who 
stated that they exercised every day. Students indicated that they were riding their bikes 
more often than they were before the CYCLE Kids program, with a 7% increase in 
students who rode every day or every week at program conclusion.  Further there was an 
8% increase in the proportion of students who reported riding a bicycle as often as they 
would like to by the end of the program. Adults who lived with students also increased 
their bike riding frequency, with a 7% increase in the proportion of students who 
indicated that adults who live with them were riding bikes at the end. This suggests that 
participating in the CYCLE Kids program may be encouraging families to be more active 
as well. Less encouraging, however, was the low proportion of students that reported 
exercising everyday (33% at baseline, and 36% at follow-up).   
There were two questions that showed a decrease from pre- to post- assessment: 
1) Do you wish you could exercise or play sports more often, and 2) Do you want to ride 
a bicycle. This may be that students saturated their desire to ride bicycles during the 8-
week CYCLE Kids program, or that they are exercising more frequently and thus have no 
need to exercise more.  Questions on bicycling frequency and physical activity showed an 
average increase of 4% in the proportion of students who answered positively.  
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Table 5. Bicycling frequency and physical activity, 2010-2014 averages 
 Pre-
Assessment 
Average 
(n=1,575) 
Post-
Assessment 
Average 
(n=1,451) 
 
Do you have a bike at home? (Yes) 76% 
(1,195) 
80% 
(1,161) +4% 
How often do you ride your bike? (Every Day) 13% 
(200) 
15% 
(223) +3% 
How often do you ride your bike? (Every Day, 
Every Week) 
39% 
(610) 
46% 
(661) +7% 
Do you ride your bike to school (Yes, most of 
the time, Yes, sometimes) 
13% 
(199) 
18% 
(258) +5% 
Do any of the adults who you live with ride 
bicycle? (Yes) 
60% 
(950) 
67% 
(971) +7% 
Do you want to ride a bicycle? (Yes I do) 84% 
(1,327) 
81% 
(1,175) -3% 
Do you ride a bicycle as often as you would like 
to? (Yes, I do) 
40% 
(624) 
48% 
(700) +8% 
How often do you exercise or play sport? (Every 
Day) 
33% 
(513) 
36% 
(525) +3% 
How often do you exercise or play sport? (Every 
Day, Every Week) 
68% 
(1,067) 
78% 
(1,130) +10% 
Do you wish you could exercise or play sports 
more often? (Yes, I do) 
57% 
(900) 
53% 
(763) -4% 
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Figure 5. Bicycling frequency and physical activity, 2010-2014 averages 
 
Nutrition and Physical Fitness 
 Table 6 demonstrates student responses to questions pertaining to nutrition and 
physical fitness. There was an average increase of 5.8% in the proportion of students 
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assessment were an 11% increase in the proportion of students who could correctly 
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consumption of 6 food groups (protein, fruit, vegetable, dairy, grains, and healthy fats) 
along with questions regarding the expansion of healthy food variety in their diet.  Less 
than two-thirds (61%) of children who indicated that they ate vegetables on the day prior 
to the survey, and fewer than half (43%) reported consuming healthy fats yesterday. Less 
than one-third of students had tried a new vegetable (31%) or fruit (28%) within the past 
week. These findings are concerning given that the Dietary Guidelines recommend that 
children consume 3-4 servings of fruits and vegetables per day. 11 About 40% of students 
in the sample did not eat any vegetables on the survey day, and 20% did not eat any fruit. 
Another indicator of nutritional vulnerability is the observation that almost one-third of 
students skip breakfast at least occasionally.  
 
Table 6. Nutrition and physical fitness, 2010-2014 averages 
 Pre-
Assessment 
Average 
(n=1,575) 
Post-
Assessment 
Average 
(n=1,451) 
 
Do you know what to eat to give your body 
energy to exercise? (Yes, I do) 
73% 
(1,152) 
80% 
(1,156) +7% 
Do you want to learn more about healthy 
eating? (Yes, I do) 
40% 
(631) 
52% 
(761) +12% 
Did you eat dairy yesterday? (Yes) 73% 
(1,154) 
78% 
(1,133) +5% 
Did you eat protein yesterday? (Yes) 75% 
(1,175) 
78% 
(1,138) +3% 
Did you eat fruits yesterday? (Yes) 77% 
(1,212) 
81% 
(1,174) +4% 
Did you eat vegetables yesterday? (Yes) 59% 
(925) 
61% 
(882) +2% 
Did you eat grains yesterday? (Yes) 74% 
(1,167) 
76% 
(1,098) +2% 
Did you eat healthy fats yesterday? (Yes) 36% 
(570) 
43% 
(622) +7% 
When was the last time you tried eating a 32% 31% +7% 
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new vegetable? (Last week, yesterday, or 
today) 
(500) (443) 
When was the last time you tried eating a 
new fruit? (Last week, yesterday,  or today) 
32% 
(501) 
28% 
(409) -1% 
How many days a week do you eat 
breakfast? (Every Day) 
70% 
(1,101) 
72% 
(1,038) +2% 
Correctly identified 1 cup of food 51% 
(803) 
62% 
(894) +11% 
Do you know how to take your heart rate? 
(Yes) 
31% 
(494) 
49% 
(708) +17% 
Does exercise and healthy eating affect your 
heart? (Yes) 
45% 
(701) 
49% 
(718) +4% 
 
 
 Figure 6. Nutrition and physical fitness, 2010-2014 averages 
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responses related to riding, equipment fitting, bicycle maintenance, and general bicycle 
knowledge were included in this category.  Safety was mentioned by 17% (264) with 
responses indicating general safety, road safety, and safety equipment. Only 5% (74) of 
students mention health skills as what they hoped to learn in CYCLE Kids; responses 
from these students included themes on nutrition, exercise, heart rate, and general well 
being. Personal growth made up the smallest proportion of responses with just 1% (11) of 
children describing fun, teamwork, determination, confidence, or interactions with others 
in their response. The majority of responses, 39% (584), fell into the other category and 
consisted of students not knowing what they wanted to learn, students reporting they had 
nothing to learn, miscellaneous responses, and students who chose not to respond at all.  
 
Figure 7. Pre-assessment student responses to “What do you hope to learn in the 
CYCLE Kids program?” 
 
In the post assessment, students were asked to report the two most important 
things they learned in the CYCLE Kids program.  Since each student named two things, 
the percentages were computed by dividing by the total number of student responses, not 
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by the number of students. As displayed in Figure 8, the majority, 44% (1,277) of 
students mentioned bicycling safety.  Bicycle skills were the next most prominent 
response, offered by 33% (942) of students.  Healthy skills remained low with only 6% 
(161) of students mentioning nutrition, exercise, or general well being. Personal growth 
made up the smallest proportion of responses, with 3% (86) of students indicating they 
learned teamwork, determination, or self-confidence.  The other category made up 14% 
(398) of the student responses and consisted of 2% (51) miscellaneous responses, 2% 
(63) students reporting they had not learned anything, and 10% (275) of students who did 
not respond to the question.  
 
Figure 8. Post-assessment student responses to “What are the two most important 
things learned in the CYCLE Kids program?” 
 
Figure 9 displays the students’ responses to the open-ended question asking them 
to describe their favorite part of the CYCLE Kids program. The majority of students 
mentioned riding bicycles; 59% (851) of total respondents mentioning riding related 
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topics in their answers. More than half, 52% (748) of all responses included general 
statements about “riding bikes” and 10% (139) riding bikes outside or on classroom trips 
to the local parks or rivers.  Additionally, 8% (109) of students mentioned the learning 
process as their favorite part of the CYCLE Kids program, and 5% (70) of students 
indicated that the best part of the CYCLE Kids program was that it was fun. Personal 
growth was the least mentioned response, with 3% (50) stating that the best part of the 
CYCLE Kids program was the experience of personal growth, confidence, teamwork, 
and friends. Of the remaining responses, 23% fell into the other category comprised of 
2% (31) students stating they liked everything about the CYCLE Kids program, 16% 
(231) students who did not respond, and 3% (39) students who reported not having a 
favorite part of the CYCLE Kids program.  There were also a few, 2% (29) responses that 
had nothing to do with CYCLE Kids and thus were categorized as miscellaneous.  
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Figure 9. Post-assessment student open-ended responses to “What was your favorite 
part of CYCLE Kids program?” 
 
Teacher Survey 
The teacher survey was emailed out to 25 schools located in eight states, with a 
response rate of 60% with (n=15) participants. One participant was excluded because he 
had not yet taught the CYCLE Kids curriculum; therefore data from 14 respondents were 
analyzed. Of the 14 participants, 8 were physical education teachers, 1 was a health and 
wellness teacher, and 4 were academic classroom teachers. One participant did not 
respond to this specific question, and non of the police officers surveyed responded. Six 
had been teaching the CYCLE Kids program for one year, one had taught it for two 
years, three taught it for 3-5 years, and four taught it for more than 5 years.  The majority 
of teachers, (13/14) taught in an urban school district, with only 1 teacher from a 
suburban school district. All 14 teachers taught in public schools; 57% were from 
Somerville, MA.  
Teacher’s Perceived Benefits of the CYCLE Kids Program 
Teachers unanimously agreed that the CYCLE Kids program increased their 
students’ desire to bike outside of school.  More than three-quarters of the participants 
agreed that the CYCLE Kids program increased physical activity knowledge/awareness 
(79%), taught bike skills (86%), and improved balance (79%). Less than a third of 
teachers perceived that the CYCLE Kids program improved student academic 
performance (14%), improved student focus and energy in academic classrooms (29%), 
or increased academic classroom participation (21%). However, as one teacher stated, 
“Physical education teachers may be unable to answer questions [about academics].” 
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The majority of teachers (93%) indicated that they observed behavior changes in 
their students as a result of the CYCLE Kids program. Behavior changes described 
include an increase in self-confidence, excitement about exercising, and enthusiasm for 
riding bicycles. Additionally, one teacher reflected on her students after they completed 
the CYCLE Kids program, 
“Students are more accepting of different levels of experience. Those [students 
who are] new to biking are now more willing to tackle challenging projects.” 
 
Table 7.  In what ways does the CYCLE Kids program benefit students? (Check all 
that apply) 
 Response  
Increases physical activity levels 71% (10) 
Increases physical activity knowledge/awareness 79% (11) 
Increases nutrition knowledge/awareness 71% (10) 
Improves nutrition choices 43% (6) 
Builds bike skills 86% (12) 
Improves balance 79% (11) 
Improves core strength 36% (5) 
Improves motor skills 64% (9) 
Increases desire to bike outside of school 100% (14) 
Increases academic classroom participation 21% (3) 
Increases activity in physical education classes 50% (7) 
Improves student focus and energy in academic classrooms 29% (4) 
Improves student academic performance 14% (2) 
Other (please specify) 7% (1) 
  
Teachers were asked to indicate how the CYCLE Kids program benefited their 
students emotionally as shown in Figure 10. Respondents unanimously agreed that the 
CYCLE Kids program increased a students’ self-confidence and helped students 
overcome fears.  More than two-thirds (71%) agreed that students developed 
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collaborative and empathetic behaviors towards peers and that the CYCLE Kids program 
improved student-teacher relationships. Less than half (43%) reported that the CYCLE 
Kids program improved student-police officer relationships. However, this statistic is 
biased because only three teachers who participated in the survey actually had a police 
officer teaching the CYCLE Kids program with them and because no police officers 
responded to our survey. 
 
Figure 10. Teachers perceived emotional growth for students after participating in 
the CYCLE Kids program. 
 
Teachers were asked to rate their students on several characteristics from “a lot 
less,” to “a lot more” judging their perceptions after they had completed the CYCLE Kids 
program, compared to before (Figure 11). Excitement about riding a bicycle, confidence 
in riding a bicycle, and enthusiasm for the CYCLE Kids program were top responses, 
with 79%, 79% and 64% of responses respectively, reporting an increase of “a lot more.”  
All categories contained at least 57% (8 teachers) who agreed that their students had 
changed by “slightly more” or “a lot more.” Only one teacher, reported that the students’ 
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behavior, citizenship, and leadership in class decreased to “slightly less” after 
participating in the CYCLE Kids program.  There was no teacher who selected “a lot 
less” for the change in their students’ characteristics after completing the program.  
 
 
Figure 11. Teachers perceived student changes after participate in the CYCLE Kids 
program.  
 
Table 8 addresses the teachers’ perceived impact of the CYCLE Kids program on 
various aspects of a students’ well being. More than three-quarters of teachers agreed that 
the CYCLE Kids program had a possible positive impact or an observed positive impact 
on a students’ physical well being (86%), social well being (93%), and 
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impact on a students’ academic/intellectual well being.  No teachers reported an observed 
negative impact or possible negative impact of participation.  
 
Table 8. Teachers perceived impact of the CYCLE Kids program on their students. 
 Observed 
negative 
impact 
Possible 
negative 
impact 
No 
impact 
Possible 
positive 
impact 
Observed 
positive 
impact 
Physical well being 0% (0) 0% (0) 14% (2) 64% (9) 21% (3) 
Social well being 0% (0) 0% (0) 7% (1) 71% (10) 21% (3) 
Emotional/psychological 
well being 
0% (0) 0% (0) 7% (1) 57% (8) 29% (4) 
Academic/intellectual 
well being 
0% (0) 0% (0) 29% (4) 64% (9) 21% (1) 
 
More than three-quarters (86%) of teachers stated that the CYCLE Kids program affected 
community interest and support for health and wellness. When asked to elaborate on how 
it affected the community, teachers commented on both parental and community interest 
in the CYCLE Kids program: 
“Parents are asking about it [the CYCLE Kids program], and other grade levels 
are wanting to participate in riding bikes which we now offer at recess once a 
week for grade 3-6.”  
“We have informed students on where to ride and how to stay active.  We have 
three mountain bike trails within 5 miles of our schools.  We plan to build a short 
trail here also.” 
“When we teach our children, they in turn take it outside to their friends and 
family.  Which is for the betterment of the community.”  
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In addition to getting the attention of the community, 71% (10) of teachers indicated that 
they received support from school administration to teach the CYCLE Kids program.  
One teacher stated, 
My principal is very positive about the [CYCLE Kids] program.  She has given 
approval to take kids on an off campus [bike] ride at the end of the program as a 
“graduation” gift. 
When teachers were asked about their overall experience with the CYCLE Kids program, 
all responses were positive, however 29% (4) skipped this question.  A few of their 
responses are listed below, highlighting how passionate teachers were about the CYCLE 
Kids program in addition to the logistical challenges they faced.  
 “Greatest elementary school program.” 
“Excellent! The kids loved it… the curriculum was straightforward and easy to 
use.” 
“I love the part about teaching non riders how to ride.  It is one of the most 
rewarding things I have experienced in my 22 years.  However the way it is set up 
is super stressful – there is not really adequate time to get the kids on the bikes.  It 
would be better if for eight weeks they could have an hour class once a week in 
addition to their regular PE class.” 
 
Obstacles to CYCLE Kids Implementation 
The teachers were asked to think about how well the CYCLE Kids program 
works within the physical education classes. As seen in Figure 10, more than one-third, 
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(36%) of teachers reported that some lessons might benefit from being taught in the 
classroom, 2 teachers indicating that they only ended up teaching a few of the lessons due 
to time constraints. No teacher reported that the CYCLE Kids program did not work well 
in his or her setting, or should be taught altogether in the classroom setting.  
 
Figure 12. How well does the CYCLE Kids program work within Physical 
Education classes.  
 
The main obstacle teachers faced when implementing the CYCLE Kids program 
was not having enough time. Over half, or 9 of teachers reported they had experienced 
obstacles when implementing the CYCLE Kids program, and described the obstacles 
faced, including needing assistance when teaching the program.  
“It is almost impossible for one teacher to teach this without consistent 
assistance. The best way to teach this would be if the kids could have it as an 
addition to physical education and not solely in class. Additionally, trying to do 
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the workbook as well as getting helmets on and teaching so many kids to ride is 
extremely difficult in a 40 minute time frame.”  
“Only 40 minutes for PE classes, storage of bikes, the logistics of moving bikes to 
riding area, another PE class before and after CYCLE Kids class, storage of 
bikes in some schools, conducting workbook lessons in the gym, etc” 
 
DISCUSSION 
The CYCLE Kids program had a measurable impact on students and helped them 
obtain bicycle and safety skills, have fun while exercising, and improve their overall 
well-being.  Cumulative short term results from students participating in the four week 
curriculum indicate that the CYCLE Kids program is successful in teaching students how 
to ride a bicycle, and how to do so safely by knowing how to wear a helmet correctly, 
choosing the correct height for their bicycle seat, and using hand signals when riding. 
This new knowledge translated into a higher proportion of students who reported feeling 
safe and confident when riding a bike. Data indicates that students are being more active, 
with a higher proportion of students owning a bicycle at home, riding their bike more 
frequently, and reporting that they exercise or play sports more often upon the completion 
of the CYCLE Kids program. From the teachers’ perspective, the CYCLE Kids program 
is not only imparting new physical activity knowledge and building bicycle skills, but is 
inspiring behavioral changes. Overall, teachers had positive remarks on the CYCLE Kids 
program with no teachers reporting any possible negative impact on their students. 
Nutrition and physical fitness showed lower improvements, which may be due to 
the implementation of the CYCLE Kids program in a physical education classroom 
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where the emphasis is traditionally more on physical activity and keeping students active 
as opposed to having children learn and understand health and wellness lessons. 
Certainly, textbooks are rarely used in PE class, nor is homework typically assigned. 
Further evidence to support this is that perspective is that one in three teachers agreed 
that the physical education setting might not be the most conducive setting for the 
CYCLE Kids program, indicating that some lessons might benefit from being taught in 
the classroom. Additional, a few teachers surveyed reported that they only ended up 
teaching a few of the lessons. Taken together, half of the teachers were either not able to 
teach all of the lessons or agreed that the CYCLE Kids program needs additional 
classroom support. 
 A surprising result was that less than half of students reported always wearing a 
helmet when riding a bicycle at home even after having been taught the importance and 
the skill in the CYCLE Kids program. In the program, students are not allowed to ride a 
bicycle unless they are wearing a helmet. To further illustrate the importance of helmets 
for safety, it could be recommended that teachers use the optional lesson in the CYCLE 
Kids teachers guide where students are challenged to construct a helmet to protect an egg 
and then perform an egg drop experiment to realize the consequences of inadequate (or 
no) protection.  Another possibility is that students who participate in the CYCLE Kids 
program are not wearing helmet when they ride outside of school because they do not 
have access to one. A recent study on teaching children about bicycle safety in New 
Jersey noted that 82% of children surveyed in schools owned a helmet, but only 36% of 
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children in summer camps owned a helmet; likely reflecting the lower household income 
of children in summer camp.24  
Findings from this study concur with the literature on childhood obesity risks. The 
majority of students are not meeting the requirements for physical activity or daily fruit 
and vegetable intake. Only 36% of students at the completion of the CYCLE Kids 
program reported exercising or playing sports every day. This concurs with the Center for 
Disease Control’s report that only 3 in 10 high school students meet the daily 
recommendation of 60 minutes of physical activity.8 Less than a third, (30%) of students 
stated that they had consumed a new fruit or vegetable within the last week. These 
findings point to the vulnerability of urban children in this age group and substantiate the 
importance of interventions such as the CYCLE Kids program for ensuring that students 
are taught healthy habits at an early age.  
The findings of this study are unique and add to the current literature, since most 
as most of the on bicycling behavior in children focus only on active commute to and 
from school. Of the studies that evaluated bicycling curriculums, most were designed for 
middle school aged children; such as BikeSafe, which aims to reduce the number of 
injuries and fatalities of bicyclists hit by cars in Miami-Dade County.25 Introducing 
children to bicycling through the CYCLE Kids program at school can teach students to 
ride a bicycle more safely and correctly so that upon completion, students can use their 
new or enhanced bicycling skills to be more physically active. It is clear that CYCLE 
Kids students are obtaining new skills that will help them bike to school and ride more 
confidently. However, it is unclear if the participating in the CYCLE Kids program 
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translates into more physical activity in the long run. A long-term study analyzing 
students’ behaviors and physical activity levels after participating in the program is 
warranted. 
 
Limitations: 
  
This qualitative study has several limitations. The first limitation is that the 
CYCLE Kids program was a brief intervention consisting of eight 40 minute lessons. 
This may not be enough intensity to impact long-term lifestyle changes in students. 
However, areas where students did show improvement corresponded with the CYCLE 
Kids program core objectives, bicycle and safety skills. The second limitation of our 
study is that we did not have matched student assessments. Without any identifiers on the 
surveys, it was impossible to determine if we had the same students answering surveys at 
program completion as we did at the start. This discrepancy can explain why some values 
decreased in the post program assessments, but by the same token it does not allow us to 
confidently state how many students actually showed improvement since we are working 
with proportions of students.  Furthermore, as displayed in Table 9, there were 11% (180) 
of students who indicated that they had participated in the CYCLE Kids program prior to 
the assessment that was used in this study. This may have influenced our results, but it is 
impossible to know in which direction. Repeat students may have experienced greater 
gains overall; or gains could be diminished within one assessment cycle because they 
were realized in the prior exposure. Nonetheless, it is notable that 80% of participants 
experienced the curriculum for the first time during this investigation.  
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Table 9. Number of students with previous exposure to the CYCLE Kids 
curriculum. 
   Number 
of students 
2010-2011 
 Number 
of students 
2011-2012 
 Number 
of students 
2013-2014 
Total 
number 
of 
students 
Students who have never 
participated in the CYCLE 
Kids program. 
304 482 453 1,239 
(79%) 
Students who have 
participated in CYCLE Kids 
program. 
32 49 99 180 
(11%) 
Students who did not respond. 19 67 70 156 
(10%) 
Total number of students 355 598 622 1575 
 
Another limitation relates to missed attendance at school. As displayed in Table 
10, 12% (166) of students attended fewer than half of the CYCLE Kids classes. 
Therefore, these students did not receive the full intervention dose as intended. This 
scenario may cause our interpretations of program impact to be somewhat conservative.  
 
Table 10. Student attendance in the CYCLE Kids program. 
   Number 
of students 
2010-2011 
 Number 
of students 
2011-2012 
 Number 
of students 
2013-2014 
Total 
number 
of 
students 
Attended 2 or fewer CYCLE 
Kids classes. 
25 0 0 25  
(2%) 
Attended 3-4 CYCLE Kids 
classes. 
26 55 60 141 
(10%) 
Number of students who did 
not respond. 
9 43 33 85  
(6%) 
Total number of students. 318 550 583 1451 
 
Finally, the lack of an observational evaluation of students demonstrating skills 
acquired is a limitation. This type of evaluation would verify the self-reported skills that 
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students are saying they obtained on the surveys and would enhance the evaluation of the 
CYCLE Kids program.  
Future studies should aim to expand the sample population to include students 
from the seven other states where the CYCLE Kids program is currently being 
implemented. It would also be interesting to see how students who have had repeated 
exposures to the CYCLE Kids program score in comparison to those who have only had 
one exposure.  In addition, a control group should be utilized to differentiate between 
correlation and cause and effect from the data.  Lastly, administering pre- and post- 
assessments with an identifier to allow the pre- and post- assessments to be matched 
would provide for a stronger data set.  
The CYCLE Kids curriculum will be revised to address the lack of time and 
obstacles that teachers are facing. Additionally, there will be more emphasis on 
establishing connections between the CYCLE Kids program and the local communities 
and students’ families. Communities are at the cornerstones for promoting healthy 
behaviors and habits. Partnerships between CYCLE Kids, and the communities and 
schools can promote and reinforce healthy habits for students and families.  
With the feedback provided by physical education teachers and the results from this 
study, CYCLE Kids is well-equipped to revise the curriculum in order to more effectively 
engage and benefit students. 
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APPENDIX 
Baseline Assessment 
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Follow-Up Assessment 
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Teacher Assessment 
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